Geminate ligand recombination as a probe of the R, T equilibrium in hemoglobin.
Flash photolysis kinetics of carbon monoxide hemoglobin show a decrease in the fraction of ligand recombination occurring as geminate when the hemoglobin has fewer ligands bound. Fully saturated samples, normally referred to as R state, show approximately 50% geminate phase, while samples at low saturation (T state) show less than 3%. The latter result was obtained by photolysis of samples with a short delay after stopped flow of solutions of deoxy hemoglobin (Hb) and ligand. The decrease in the fraction of geminate phase was also observed using a double flash technique. The transient mixture of R and T states generated by flash photolysis of Hb-CO was probed with a weaker time-delayed photolysis pulse. The kinetics of both the geminate and bimolecular phases following the second pulse were measured. The fraction geminate signal was least at delays where the maximum proportion of liganded T state tetramer is expected. The biphasic bimolecular process is also an indicator of the allosteric state of Hb. The populations of R and T may be determined from the overall ligand recombination kinetics; however, the analysis is model-dependent. The fraction geminate reaction may provide a rapid measure of the amount of liganded hemes in the R and T states.